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it is not necessary for us to do more than sketch In the most cursory manner what is called the Method of Least Squares.
341.  Supposing the zero-point and the graduation of an Instrument (micrometer, mural circle, thermometer, electrometer, galvanometer, etc.) to be absolutely accurate, successive readings of the value of a quantity (linear distance, altitude of a star, temperature, potential, strength of an electric current, etc.) may, and in general do, continually differ.   What is most probably the true value of the observed quantity ?
The most probable value, in all such cases, if the observations are all equally reliable, will evidently be the simple mean ; or if they are not equally reliable, the mean found by attributing weights to the several observations in proportion to their presumed exactness. But if several such means have been taken, or several single observations, and if these several means or observations have fteen differently qualified for the determination of the sought quantity (some of them being likely to give a more exact value than others), we must assign theoretically the best method of combining them in practice.
342.    Inaccuracies of observation are, in general, as likely to be in excess as in defect   They are also (as before observed) more likely to be small than great ; and (practically) large errors are not to be expected at all, as such would come under the class of avoidable mistakes.    It follows that in any one of a series of observations of the same quantity the probability of an error of magnitude x, must depend upon x", and must be expressed by some function whose value diminishes very rapidly as x increases.    The probability that the error lies between x and x+$x, where 8x is very small, must also be proportional to Sx.   The law of error thus found is
where h is a constant, indicating the degree of coarseness or delicacy of the system of measurement employed.   The co-effici'ent —j- secures
that the sum of the probabilities of all possible errors shall be unity, as it ought to be.
343.    The Probable Error of an observation is a numerical quantity such that the error of the observation is as likely to exceed as to fall short of it in magnitude.
If we assume the law of error just found, and call P the probable error in one trial, we have the approximate result P= 0-477 h.
344.    The probable error of any given multiple of the value of an observed quantity is evidently the same multiple of the probable error of the quantity itself.
The probable error of the sum or difference of two quantities, affected by independent errors, is the square root of the sum of the squares of their separate probable errors.ing employed by Laplace, Gauss, and others, is not well founded; although the results of their analysis have been generally accepted.   As an excellent treatise on the subject has recently been published by Airy,
